
AMENDMENTS TO THE CLAIMS 

Please cancel Claims 3 and 12; amend Claims 1, 2, 4, 7, 8, 10, 13, 14 and 22- 
26; and add new Claim 27 as follows. 

Listing Of Claims 

1 . (currently amended) A boiling cooler for cooling a heating element, 
the boiling cooler comprising: 

a h e at e xchang e part in wh i ch r e fr i g e rant vapor p e rforms h e at e xchang e 
w i th l iqu i d coolant, th e r e fr i g e rant vapor b e ing produced from l i qu i d rofr i gorant that i s 
bo ile d and gas i f ie d by h e at transf e rr e d from th e h e at i ng ele m e nt. 

a refrigerant vessel storing liquid refrigerant therein, the refrigerant vessel 
having a boiling portion where the liquid refrigerant boils to produce refrigerant vapor, 
and defining therein a vapor outflow passage through which the refrigerant vapor flows 
toward first and second outlet portions provided at opposite ends of the vapor outflow 
passage; 

a first radiator disposed at a first end side of the refrigerant vessel to 
communicate with the first outlet portion of the vapor outflow passage; and 

a second radiator disposed at a second end side of the refrigerant vessel, 
opposite to the first side, to communicate with the second outlet portion of the vapor 
outflow passage, wherein: 

each of the first and second radiators includes a heat exchange part 
having a vapor passage in which the refrigerant vapor from the vapor outflow passage 
flows to perform heat exchange with liguid coolant, and a tank defining a refrigerant 
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chamber that communicates with the refrigerant vessel and stores therein the liquid 
refrigerant with a liquid surface; 

the vapor passage of the heat exchange part is provided above the liquid 
surface stored in the tank; and 

the vapor outflow passage is provided in the refrigerant vessel to extend in 
a direction crossing with a vertical direction. 

2. (currently amended) The boiling cooler according to claim 1, wherein the 
heat exchange part d e f i n e s th e r ei n a vapor passag e i n wh i ch th e r e fr i g e rant vapor 
f l ows, and further comprises a coolant passage in which the liquid coolant flows to 
perform the heat exchange with the refrigerant vapor, the coolant passage adjoining the 
vapor passage. 

3. (cancelled) 

4. (currently amended) The boiling cooler according to claim [[3]] 1, wherein 
the tank is separated from the coolant passage by a boundary wall that has a convexo- 
concave shape. 

5. (original) The boiling cooler according to claim 4, wherein the boundary 
wall has a plurality of protruding portions protruding into the coolant passage and having 
heights that have a maximum value generally at a central portion of the tank in a 
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horizontal direction and decrease toward both sides of the tank in the horizontal 
direction. 

6. (original) The boiling cooler according to claim 4, wherein: 

the boundary wall has first and second protruding portions protruding into 
the coolant passage; and 

an inner fin is disposed in the coolant passage between outer walls of the 
first and second protruding portions to increase a radiation area for radiating heat. 

7. (currently amended) The boiling cooler according to claim 2, further 
comprising a liquid coolant circuit composed of a cooling radiator and a pump for 
circulating the liquid coolant therein, wherein: 

the coolant passage is connected to the liquid coolant circuit; and 

the liquid coolant is circulated in the coolant passage by an operation of 

the pump. 

8. (currently amended) The boiling cooler according to claim 1, further 
compr i s i ng: 

a r e fr i g e rant v e ss el stor i ng th e li qu i d r e fr i g e rant th e r ei n for bo ili ng th e 
li qu i d r e fr i g e rant by th e h e at from th e h e at i ng e l e m e nt to produc e th e r e fr i g e rant vapor, 
th e r e fr i gerant v e ss el def i n i ng th e r ei n a vapor outf l ow passag e hav i ng f i rst and s e cond 
out le t port i ons at both s i d e s i n a flow dir e ct i on approx i mat e ly para llel to a hor i zonta l 
d i r e ction, wherein the vapor outflow passage hav i ng has an upper wall that is inclined 
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so that the refrigerant vapor flows toward at least one of the first and second outlet 
portions upward along the upper wallf-af*4 

f i rst and s e cond rad i ators r e sp e ct i v el y communicat i ng w i th th e f i rst and 
s e cond out le t port i ons of th e vapor outf l ow passag e , and r e sp e ct i v el y hav i ng th e h e at 
e xchang e part . 

9. (original) The boiling cooler according to claim 8, wherein the first radiator 
has a looped shape and surrounds an entire circumference of the refrigerant vessel 
where the vapor outflow passage is open to form the first outlet portion through which 
the first radiator and the vapor outflow passage communicate with each other. 

10. (currently amended) The boiling cooler according to claim 8, wherein: 

th e f i rst rad i ator has a l ow e r tank commun i cat i ng w i th th e vapor outf l ow 
passag e and th e h e at e xchang e part d i spos e d abov e th e l ow e r tank; 

i n th e h e at e xchang e part, th e r e fr i g e rant vapor i s li qu e f ie d as cond e nsat e 
by th e h e at e xchang e w i th th e l iquid coolant; 

the refrigerant vessel has a liquid return passage into which the 
condensate flows from the heat exchange part, the liquid return passage 
communicating with the vapor outflow passage through the [[lower]] tank of the first 
radiator. 

11. (original) The boiling cooler according to claim 1, wherein the boiling 
cooler is used for a vehicle. 
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if 

12. (cancelled) 

13. (currently amended) The boiling cooler according to claim [[12]] 1, 
wherein: 

the f i rst rad i ator has a l ow e r tank commun i cat i ng communicates with the 
vapor outflow passage through the first outlet portion, and the heat exchange part 
disposed above the lower tank; 

in the heat exchange part, the refrigerant vapor is liquefied as condensate 
by the heat exchange with the liquid coolant; 

the refrigerant vessel has a liquid return passage into which the 
condensate flows from the heat exchange part, the liquid return passage 
communicating with the vapor outflow passage through the lower tank of the first 
radiator. 

14. (currently amended) The boiling cooler according to claim 1, further 
comprising: 

a r e fr i g e rant v e ss el stor i ng th e li quid r e fr i g e rant for transf e rr i ng th e h e at 
from th e hoat i ng ele ment to th e li quid r e fr i g e rant; 

a radiator commun i cating w i th th e r e fr i gerant v e ss el and hav i ng th e h e at 
e xchange part for coo li ng th e r e fr i g e rant vapor by th e h e at e xchang e w i th th e li qu i d 
coolant to produc e cond e nsat e , th e r e fr i g e rant vapor bo i ng produc e d i n th e r e fr i g e rant 
v e ss el by tho li quid r e frigerant bo ile d by th e h e at; and 
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a refrigerant flow control member disposed between the heat exchange 
part of th e rad i ator and the refrigerant vessel, and having a control plate that is disposed 
approximately horizontally to divide a radiator side space from a refrigerant vessel side 
space and has a plurality of communication ports through which the radiator side space 
communicates with the refrigerant vessel side space, the refrigerant flow control 
member being for controlling a flow of the refrigerant vapor from the refrigerant vessel 
side space to the radiator side space, and a flow of the condensate from the radiator 
side space to the refrigerant vessel side space. 

15. (original) The boiling cooler according to claim 14, wherein: 

the plurality of communication ports are composed of a plurality of first 
communication ports and a plurality of second communication ports; 

the plurality of first communication ports cylindrically protrude from an 
upper surface of the control plate into the radiator side space and are open at a position 
higher than the upper surface of the control plate in a vertical direction; and 

the plurality of second communication ports cylindrically protrude from a 
lower surface of the control plate into the refrigerant vessel side space and are open at 
a position lower than the lower surface of the control plate in the vertical direction. 

16. (original) The boiling cooler according to claim 15, wherein each of the 
plurality of first communication ports has an opening area larger than an opening area 
of each of the plurality of second communication ports. 
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17. (original) The boiling cooler according to claim 14, wherein: 

the plurality of communication ports are composed of a plurality of first 

communication ports and a plurality of second communication ports; 

the plurality of first communication ports are open on an upper surface of 

the control plate without protruding from the upper surface; and 

the plurality of second communication ports cylindrically protrude from a 

lower surface of the control plate into the refrigerant vessel side space and are open at 

a position lower than the lower surface of the control plate in a vertical direction. 



18. (original) The boiling cooler according to claim 17, wherein each of the 
plurality of first communication ports has an opening area larger than an opening area 
of each of the plurality of second communication ports. 



19. (original) The boiling cooler according to claim 14, wherein: 

the plurality of communication ports are composed of a plurality of first 

communication ports and a plurality of second communication ports; 

the plurality of first communication ports cylindrically protrude from an 

upper surface of the control plate into the radiator side space and are open at a position 

higher than the upper surface of the control plate in a vertical direction; and 

the plurality of second communication ports are open on a lower surface 

of the control plate without protruding from the lower surface. 
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20. (original) The boiling cooler according to claim 19, wherein each of the 
plurality of first communication ports has an opening area larger than an opening area 
of each of the plurality of second communication ports. 

21 . (original) The boiling cooler according to claim 14, wherein the plurality of 
communication ports are arranged on the control plate at an approximately constant 
pitch. 

22. (currently amended) A cooling system for cooling a heating element, 
comprising: 

a boiling cooler comprising hav i ng a hoat oxchang o part i n wh i ch 
r e fr i g e rant vapor performs h o at oxchango w i th l iquid coo l ant, the rofr i gorant vapor b o ing 
produced from l iqu i d rofr i gorant that is bo il od and gasif i ed by hoat transferred from a 
h e at i ng ele m e nt; 

a refrigerant vessel storing liquid refrigerant therein, the refrigerant 
vessel having a boiling portion where the liquid refrigerant boils to produce refrigerant 
vapor, and defining therein a vapor outflow passage through which the refrigerant vapor 
flows toward first and second outlet portions provided at opposite ends of the vapor 
outflow passage; 

a first radiator disposed at a first end side of the refrigerant vessel 
to communicate with the first outlet portion of the vapor outflow passage: and 
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a second radiator disposed at a second end side of the refrigerant 
vessel, opposite to the first side, to communicate with the second outlet portion of the 
vapor outflow passage, wherein: 

each of the first and second radiators includes a heat exchange 
part having a vapor passage in which the refrigerant vapor from the vapor outflow 
passage flows to perform heat exchange with liguid coolant, and a tank defining a 
refrigerant chamber that communicates with the refrigerant vessel and stores therein 
the liquid refrigerant with a liguid surface; 

the vapor passage of the heat exchange part is provided above the 
liguid surface stored in the tank; and 

the vapor outflow passage is provided in the refrigerant vessel to 
extend in a direction crossing with a vertical direction. 

a cooling radiator connected to the boiling cooler, for cooling the 

liquid coolant; and 

a motor connected to the boiling cooler in series for supplying the 
liquid coolant from the radiator to the boiling cooler. 

23. (currently amended) The cooling system according to claim 22, wherein 
the boiling cooler, the radiator first and second radiators , and the motor constitute a 
liquid coolant circuit in which the liquid coolant circulates. 
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24. (currently amended) The cooling system according to claim 22, wherein 
the first radiator cools the liquid coolant by heat exchange with air flowing outside the 
radiator. 

25. (currently amended) The cooling system according to claim 22, further 
comprising a pipe connecting the first radiator and a coolant passage defined in the 
boiling cooler in which the liquid coolant flows. 

26. (currently amended) The boiling cooler according to Claim 1 , wherein: 
the heat exchange part has th e r ei n a vapor passag e in which r e fr i g e rant 

vapor flows, and further comprises a coolant passage in which liquid coolant flows to 
perform heat exchange with refrigerant vapor in the vapor passage; and 

the coolant passage is provided to be separated from outside air outside 
the heat exchange part. 

27. (new) The boiling cooler according to claim 1, wherein the vapor outflow 
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